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Num erical calculation of mode-fields of the spherical plno-convex
unstable resonator with G aussian reflectivity m irror by
m eans of the finite elan ent m ethod

FAN Fan YANG K e-cheng, ZHANG Ba X U D e-sheng
( Institute of Laser Technology and Engneerng H uazhong University of Science and Technology, W uhan 430074 China)

Abstract In owder to study the mode and the phase characteristic of laser i an unstable resonatorw ith Gaussan reflkctiviy

m irrors a finite ekmentmethod is presented to num erically calcu htemode-fields of the spherical plano-convex unstable resonabor
w ih Gaussan reflectivitym irmos which & based on the canonical fom ulaton of SEGM AN’ s theoty for analyzing mu lir e lan ent

unstable resonaos The wund trp cylindrical Huy ntegral is expressed for the resonator n tems of spherical resonaior

analysis and ABCD m atrx The Huygen’ s ntegral is transbmed b a finite sun ©mat by dividing the oufputm iror nto several
w dtr equal circles The eigenmode and phase result of self reproduce field of perfect em pty resonator and m Balisnment enpty
resonator are obtained vi numerical calculation The calculaton result ndicates that when the madius and G aussian reflectwity of
outputm iror are appwopriately sekcted the fundamentalmode distributon of Gaussian bean which has a spot radus of O 3cem

can be obtained The calcu laton result accordsw ith the experm ent result S mu ltaneously the i fluence of the outputm iror on the
bean quality is also discussed

Key words hsers modefields finite elamentmethod Gaussian refkctivitym iror

[6]
[71

[8]

[1~5]

, , SEGMAN %l

B

SLVERSTRI

(1980-),

) 2

Email kcyang@ hust edu en
: 2006-01- 25 : 2006- 03 24



31 2

193

11

ABCD
1

”

a 8 reference plane

reference plane

|-

Fig 1 M atrk model ofABCD matrix represenfation of an unstable resonator
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Fig 6 Gaussian reflectivity dstrbution on the outputmirror
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Fig. 3 Distnbution after one hundred round-trip iterative
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Fig 7 D stribution after one round-trip iterative

a—3-D intensity b—2-D intensity

Fig 8 3-D mtensity dstrbution after one hundred wund- trip iterative
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a—near field bean section fran experm ent
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